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Objective To reduce the amount of administration and side effects, 
Prednisolone-loaded PLGA nanoparticles were first prepared with reverse micellar 
emulsion-solvent evaporation method, and the composite film and drug-loaded film 
were further prepared. Then, we investigated the in vivo biocompatibility of 
drug-loaded film preparing for the following experiment named: How to reduce the 
scar at sites of peripheral nerve repair. 
Methods  Prednisolone-loaded nanoparticles were prepared with novel reverse 
micellar emulsion-solvent evaporation method, and properties of Prednisolone-loaded 
nanoparticles (eg. morphological form, diameter, distribution, drug loading, 
encapsulation efficiency, in vitro release properties) and drug distribution in 
phytosome and nanoparticles were investigated in this thesis. Collagen, chitosan, and 
soybean phosphatidylcholine were chosen as film materials. Composite film and 
Prednisolone-loaded film were prepared and their properties (eg. morphological form, 
the interaction among film materials, in vitro releasing curve) were investigated.Cell 
toxicity test(MTT),blood compatibility test, acute systemic toxicity test, chronic 
systemic toxicity were performed to test the safety of the film. 
Results  The nanoparticles produced with the optimized recipes and preparation 
technique displayed smooth surface, consistent diameters, mean diameter controlled 
between 350~800 nm, the max encapsulation efficiency more than 90%, and obvious 
sustained-release effect in vitro release period; Composite film and Prednisolone 
-loaded film had favourable microstructure and nanoparticles were uniformly 
distributed over internal and surface of film; The excellent biological characteristics 
of collagen had been retained in composite film; the in vitro release rate of 
Prednisolone-loaded film was slower and more stable than Prednisolone-loaded 
nanoparticles, and displayed favourable sustained-release effect with no burst release; 
The relative increasing rate for test material cell toxicity test was 92.6%, showing no 
















0.59% ,less than 5% , indicating that the material has no hemolysis action, agreement 
with medical materials and hemolysis test requirements. Acute systemic toxicity test 
based on the experimental animals SD mice at 24 h ，48 h,72 h，no chills, fever，dys 
pnea, exercise less, diarrhea，weight loss and other symptoms. After 12 weeks chronic 
systemic toxicity test，materials implanted in vivo animal test group compared with 
the control group, indicated no significant hepatic and renal function (P>0.05), the 
experimental group showed no significant difference before and after surgery for liver 
and kidney function (P> 0.05). 
Conclusion  From what we have illustrated above, we can safely come to a 
conclusion that Prednisolone-loaded film possessed good biological compatibility and 
can be safely used in the experiment of reducing the scar at sites of peripheral nerve 
repair.  
































恢复的程度呈负相关。正常的神经再生的速度约每天 1 到 3mm，但是再生的轴突





























行免疫组化染色后发现， 转化生长因子-β（transforming growth factor-β 
TGF-β)的表达在神经修复后胶原瘢痕的形成中起了重要作用[12]。血小板源性生




从而导致胶原蛋白的过量沉积[13] [14] [15] [16]。所以抑制诱导成纤维细胞合成胶原
纤维的细胞因子的合成，是减少神经内瘢痕形成，促进神经再生的重要手段。 
























































































缓释载体，组织工程支架材料等，各种 PLGA 药物微球的制备及应用多见报道[27] 





















                                           前  言 
8 
参 考 文 献 
[1] 陈统一. 周围神经损伤与再生研究的回顾与展望. 国外医学.骨科学分
册, 2004,(05):259-261. 
[2] Robinson PP, Loescher AR, Smith KG. A prospective, quantitative study on 
the clinical outcome of lingual nerve repair. Br J Oral Maxillofac Surg 
2000;38:255-63 
[3] Lundborg G, Danielsen N. Injury, degeneration and regeneration.In: 
Gelberman RH, editor. Operative nerve repair and reconstruction.Vol. 1. Philadelphia: 
JB Lippincott; 1991. p. 109-31. 
[4] Lane JM, Bora FW Jr, Pleasure D. Neuroma scar formation inrats following 
peripheral nerve transection. J Bone Joint Surg Am 1978;60:197-203 
[5] Lane JM, Bora FW Jr, Pleasure D. Neuroma scar formation in rats following 
peripheral nerve transection. J Bone Joint Surg Am, 1978,60(2):197-203. 
[6] Graham WP 3rd, Pataky PE, Calabretta AM, Munger BL, BudaMJ. 
Enhancement of peripheral nerve regeneration with triamcinolone  after 
neurorrhaphy. Surg Forum 1973;4:457-9. 
[7] Eather TF, Pollock M, Myers DB. Proximal and distal changes incollagen 
content of peripheral nerve that follow transection and  crush lesions. Exp Neurol 
1986;92:299-310. 
[8] Sunderland S. Nerve and nerve injury. New York: Churchill  Livingston; 
1987. p. 173-6. 
[9] Bora FJ. Peripheral nerve repair in cats. The fascicular stitch. J Bone Joint 
Surg [Am] 1967;49:659-66. 
[10] Suri A, Mehta VS, Sarkar C. Microneural anastomosis with fibrin  glue: an 
experimental study. Neurol India 2002;50:23-6. 
[11] Nath RK, Mackinnon SE, Jensen JN, et al. Spatial pattern of type I collagen 
expression in injured peripheral nerve. J Neurosurg, 1997,86(5):866-70. 
[12] Turgut M, Oktem G, Uysal A, et al. Immunohistochemical profile of 
transforming growth factor-beta1 and basic fibroblast growth factor in sciatic nerve 
anastomosis following pinealectomy and exogenous melatonin administration in rats. 
J Clin Neurosci, 2006,13(7):753-8. 













                                           前  言 
9 
and transforming growth factor-beta enhance tissue repair activities by unique 
mechanisms. J Cell Biol, 1989,109(1):429-40. 
[14]  Haisa M, Okochi H, Grotendorst GR. Elevated levels of PDGF alpha 
receptors in keloid fibroblasts contribute to an enhanced response to PDGF. J Invest 
Dermatol, 1994,103(4):560-3. 
[15] Azuma C, Tohyama H, Nakamura H, et al. Antibody neutralization of 
TGF-beta enhances the deterioration of collagen fascicles in a tissue-cultured tendon 
matrix with ex vivo fibroblast infiltration. J Biomech, 2007,40(10):2184-90. 
[16]  Dube J, Chakir J, Dube C, et al. Synergistic action of endothelin (ET)-1 on 
the activation of bronchial fibroblast isolated from normal and asthmatic subjects. Int 
J Exp Pathol, 2000,81(6):429-37. 
[17] Yates JM, Smith KG, Robinson PP. The effect of triamcinolonehexacetonide 
on the spontaneous and mechanically-induced ectopicdischarge following lingual 
nerve injury in the ferret. Pain2004;111:261-9. 
[18] Graham WP 3rd, Davis TS, Miller SH, Rusenas I. Efficacy of triamcinolone 
acetonide following neurorrhaphy—an electroneuromyographic  evaluation. Ann 
PLGAst Surg 1982;9:230-7. 
[19] Nachemson AK, Lundborg G, Myrhage R, Rank F. Nerve regeneration after 
pharmacological suppression of the scar reaction  at the suture site. An experimental 
study on the effect of estrogenprogesterone, methylprednisolone-acetate and 
cis-hydroxyproline in rat sciatic nerve. Scand J PLGAst Reconstr Surg 
1985;19:255-60. 
[20] Nath R, Kwon B, Mackinnon SE, Jensen JN, Reznik S, Boutros S. Antibody 
to transforming growth factor beta reduces collagen production in injured peripheral 
nerve. PLGAst Reconstr Surg 1998;102:1100-6. 
[21] Davison SP, McCaffrey TV, Porter MN, Manders E. Improved  nerve 
regeneration with neutralization of transforming growth factor-beta 1. Laryngoscope 
1999;109:631-5. 
[22] Atkins S, Smith KG, Loescher AR, Boissonade FM, Ferguson MW, 
Robinson PP. The effect of antibodies to TGF-beta1 and TGF-beta2 at a site of sciatic 















                                           前  言 
10 
[24]  Achparaki-Alvanou A, Manthos A, Kontopoulos V, et al. Ultrastructural 
study of rabbit sciatic nerve regeneration following experimental excisional 




[27] Jain RA. The manufacturing techniques of various drug-loaded 
biodegradable (PLGA) devices. Biomaterials 2000;21(23):2475–90 
[28] Anderson JM, Shive MS. Biodegradation and biocompatibility of PLGA and 













Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
